The need for healthcare services is increasing due to ageing population in most countries. At the same time, financial resources are decreasing. This means that healthcare services need to be developed and healthcare organisations have to find new and more efficient operating models. Healthcare logistics would aid that process by strengthening logistical operations and allowing nurses to concentrate on nursing.
Introduction
This paper is a description of the first experiences of healthcare logistician education (HLE). HLE is a new type of demand-driven and outcome-oriented education in logistics for healthcare organisations (HOs). A healthcare logistician is a logistics professional who also understands the everyday life of nursing and speaks the same professional language as the nursing staff. The education aims to meet the expectations of HOs that have implemented or plan to implement a healthcare logistician service concept and/or recruit individuals to work in healthcare logistics.
Characteristics of Healthcare Logistics
Healthcare organisations are complex and challenging process organisations containing actions, structures that have demanding material and personnel flows in which logistics contribute greatly to the quality of the operations (Fraunhofer, 2013; Vos et al., 2011; Beaulieu et al., 2012) . Logistics plays an increasingly important role in healthcare, and it has become one of the largest cost factors for hospitals and other healthcare organisations (Lillrank & Haukkapää-Haara, 2006; Pohjosenperä, 2012) . Simultaneously, financial and human resources have decreased in the healthcare sector. This has meant an increasing demand for more efficient productivity and material flows, the reallocation of existing human resources, changes to former working methods and the development of innovative working practices.
According to Keskiväli's (2007) empirical study, one of the greatest challenges of internal, in-house and department logistics of healthcare organisations is related to the efficient use of human resources. Too many persons (nurses, practical nurses, instrument technicians, etc.) are involved in logistics tasks and distribution of work is often unclear, instructions are insufficient and systems too complicated. Also, orientation and training for inventory and materials management is often inadequate. Eskelinen (2006) has estimated that approximately 25% of the nurses' tasks are purely support-service based tasks including a lot of logistics tasks. Also Graban (2008) has pointed out that nurses' time cannot be wasted by having them do logistics tasks. Thus, there is a need to reconsider what tasks are done by which employees, especially nurses' tasks need re-definition.
The second challenge is related to the department, situational and availability logistics, especially to the inventories placement is available wit many, too sm
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The ke organisation modern heal and full-tim essential ide the need to c department special chara Guthrie, 2009; Eraut, 1994; Epstein & Hundert, 2002; Le Diest & Winterton, 2005; Mulder et al., 2007) and professional competence (e.g., Calhoun et al., 2002) . The competence description of a HL is not a set of minimum competency requirements for all HLs in all healthcare organisations but is more a collection of abilities to perform tasks and duties. Due to professional competences being context-dependent (e.g., Cheetman & Chivers, 1996 , 1998 Boyatzis, 2008; Winter & Achtenhagen, 2009; Bartlett et al., 2000) , they differ not only between individuals but also between organisations, thus they should be considered based on the needs of the respective organisation. Despite contextual differences, the definition of competence requirements creates a collective understanding and agreement on the professional requirements for the profession of healthcare logistician. A competent HL professional masters his/her work processes by means of the methods, tools and materials available and while observing occupational safety. In addition to occupational skills, he/she also has interpersonal and personal skills; the competence map of a HL highlights functional competences (tasks that HLs should be able to do), but strongly recognises both cognitive (what and why) and behavioural competences (how to behave).
The competence map of an HL (Appendix 1) contains 11 task-related competence areas:
(1) Can plan and manage warehouse operations, (2) Can carry out orders, (3) Is familiar with duties connected to receiving the goods and shelving services, (4) Is familiar with duties connected to the collection of goods as well as shipment processes, (5) Can establish a shelving service, (6) Is able to carry out stock management tasks, (7) Can store and handle hazardous materials and chemicals, (8) Is able to carry out infection prevention measures in accordance with best practices, the organisation's quality system, instructions and legislation, (9) Is able to plan and develop healthcare logistics and understands the role of healthcare logistics as part of the overall healthcare process, (10) Has knowledge of acts, decrees, regulations and guidelines governing his/her work practices, and (11) Can maintain and enhance customer and stakeholder relations. In addition to task-related competence areas, the competence map contains four interpersonal and personal skill areas: general working life skills, personal skills, language skills, and technology and information technology skills.
The competence map highlights functional competences, tasks that HLs should be able to do as defined by Cheetham and Chivers (1996 and 1998) but also strongly recognises both cognitive (what and why) and behavioural competences (how to behave). This supports the idea that, a competent HL professional should master the work processes for which he/she is paid, by using the methods, tools and materials available, whilst observing not just occupational safety but also ensuring patient safety.
Education for a Healthcare Logistician
Due to the particularly demanding work environments and the requirement to continuously renew multi-disciplinary practical knowledge, existing logistics or healthcare education do not meet the high standards and requirements of healthcare logistics. Consequently, a special competency based healthcare logistician education programme (HLE) that combines logistics and healthcare education is required.
The HLE is bachelor's degree level further education (European Qualifications Framework and National Qualifications Framework level 6) that can offer new bachelor level studies at both universities and universities of applied sciences. It is also possible to integrate and/or credit HL studies (30 ECTs) into part of a bachelor's degree. As it is further education, the curriculum is based on the student's experience (or likely personal experience) of practical working life and personal commitment to the development of professional expertise. HLE is based on the idea that competence is developmental and the development of competence serves not only students' personal goals, but also the needs of HOs. Thus the HLE aims to increase the expertise of students and provide HOs with new perspectives on the development of their work, their work and workplaces, while supporting the implementation and development of the healthcare logistician concept in HOs. In this context, knowledge based learning and practical training are implemented in parallel with and overlap with a HOs' development projects.
The curriculum of a HLE consists of six modules including orientation to the healthcare logistician concept, healthcare and logistics studies, team and interpersonal skills development, project work and practical training. The first module focuses on the healthcare logistician concept, the healthcare logistician profession and competence identification. The second module analyses the role of a HL from the healthcare perspective. The third module examines the logistics opportunities that can improve an organisation's profitability and presents a variety of methods to achieve the objectives. The fourth module deepens team and networking skills. The last two modules focus on workplace development in practice. From the healthcare point of view, students should, for example, be familiar with healthcare legislation and able to work in the arena of laws, regulations, guidelines and contracts, be able to design and implement a risk management of logistics activities related to patient safety, be familiar with the principles of aseptic infection control and also know and identify their organisation's major products and categories.
From a logistics point of view, students should understand logistics supply chain management and their opportunities to influence the profitability of their organisation through logistics; be able to plan and control warehouse operations; be able to monitor the consumption of products and take economic efficiency into account; understand public procurement regulatory objectives, guiding principles and their practical significance; understand LEAN thinking; be able to analyse logistics functions from the process point of view; and be able to identify the development areas. After the programme, the students should also understand their role within a logistics' service chain; be able to design, develop and evaluate healthcare logistics services; and apply their expertise in practical projects.
Competence assessment surveys play an important role in HLE. Surveys serve students' personal goals but also the needs of HOs and educational organisations. At the beginning of the programme, the competence assessment provides useful information about the individual strengths and weaknesses of the students, and guides the learning process by showing the gaps between an individual's competences and the needs of HL occupation. For HOs, it guides a process of institutional self-reflection and provides data for the future development of an HL's tasks in the organisation as well as a communication vehicle. It also helps to define targets for the students' development projects. For the education institutions, it provides information about curriculum development, the planning of the content of individual courses and the use of learning methods.
The competence assessment survey is repeated at the end of the programme. Here the idea is to analyse the students' competence development and provide a detailed picture of their study results. For the education organisation, the second competence assessment survey, together with other gathered feedback information, provides evidence of the achievement of a student's objectives and the effectiveness of the education.
Results of the Pilot Healthcare Logistician Programme
The first study group started in November 2013 with 14 students representing regional healthcare districts and municipal HOs. The represented HOs have very different experiences of healthcare logistics because the level of healthcare logistics processes varies between organisations as well as the implementation stage of the healthcare logistician profession. In the most progressive organisation, there are already 4 healthcare logisticians working, whereas some of the organisations are only considering the implementation of the HL model. Most of the students had a vocational degree in business, logistics (warehouse operative, instrument technician) or healthcare (practical nurse), but there were students from other study fields too (e.g., a chef). Only one of the students had a degree in logistics (Bachelor of Business Administration, BBA) from a university of applied sciences. The other students had a vocational qualification. The students' average age was 39; their ages ranged between 21 and 53 years. This, naturally, meant that there were huge differences in work experience and learning skills. At the beginning of the HLE, all of the students worked in different logistics tasks in HOs. All of the students, except one, completed their education and graduated in November 2014. The students' project work concerned the development of shelving services; quality manuals; customer satisfaction surveys regarding shelving services; a job description of HL; and the development of logistics in an operating unit.
At the beginning of the programme, students completed a competence assessment survey based on the competence map of HE. The personal competence assessment form consisted of 14 competence areas and work task columns (a total of 110 items). At the end of the programme, the competence assessment survey was completed with one new competence area with 6 new tasks added to the form. This competence area was absent from the first survey due to a technical error. The occupational skill levels were used as assessment criteria to assess how the students mastered their job duties as related to the work processes as well as their personal skills. Each competency was evaluated subjectively on a 1 (novice) to 5 (expert) scale [16] or with a comment of "no experience". The evaluation scale was defined as follows:
(1) Can operate with guidance and use the knowledge and skills learned during the programme; (2) Can apply their knowledge and skills but requires occasional support and guidance; (3) Can work independently, draft plans and evaluate what is important; (4) Can use knowledge and skills in new situations and is able to develop operations; and (5) Can utilise objective information in order to develop their own skills and can teach/guide others. There was a separate set of criteria for interpersonal and personal skills that established a shared understanding of what was being assessed. In addition, background information about the students' workplace, occupation, work experience and educational background were asked. The competence assessment surveys were supported by tutor led workshops with students and feedback from representatives of the HO institutions. The feedback was used for a deeper understanding of the contextual issues but also for minimising unintentional discrepancies between the real and reported values.
Based on the first competence assessment, students defined their own competence development needs. Most of the important development matters named by students were the same as those they listed as their weakest competence items, however, some of the strongest items were mentioned, too. This indicates that the students wish to develop not only their weakest but also their strong competences, which must be taken into account when defining the training focus.
According to the competence assessment surveys, the competence levels of the students increased in all the analysed competence areas on the group level. The average mean value of all the competence areas increased from 2.3 to 2.8. The average mean value of the occupational task-based competences increased from 2.1 to 2.8. Their interpersonal and personal competences also increased but much less than most of the task-based competence areas (mean value increased from 2.8 to 2.9). At the group level, the average competence increase in task-based competences was 0.7 and 0.4 for interpersonal and personal skills, respectively. The development of the occupational task-based competence areas are presented in Figure 3 and the development of interpersonal and personal skills in Figure 4 .
Figure 3 The Mean Values of the Occupational Task-Based Competences for Each Competence Area at the Beginning and at the End of the HLE Programme
The best and the weakest task-based competence areas were the same at the beginning and at the end of their education. The strongest three competence areas were related to ordering, goods delivery and customer and stakeholder relations. The weakest competence areas were related to the establishing of a shelving service, the planning and development of a healthcare logistician's work and the planning and managing of warehouse operations. 
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Figure 4 The Mean Values for Interpersonal and Personal Skills Regarding the Competence Areas at the Beginning and at the End of the HLE Programme
On the individual student level, there were huge differences in the competence levels at the beginning and at the end of the programme but also in the development of competence areas. At the end of their training, the student-based means varied between 0.0 and 5.0 for occupational, task-based competences (for each competence area) and between 1.0 and 4.5 for interpersonal and personal skills. For the individual competence items, the answers differed from no experience (0) to expert (5). The differences between the students are explained by the heterogeneous backgrounds of the students. In addition, HL is a new profession and its tasks and responsibilities are on different levels in the students' home organisations. In the most cases the competence levels were higher at the end of training but there were also some cases where the level of single competence area was decreased during the education. The differences between the students' competence development can be explained by differences in their competence levels at the beginning of the course. The decreased competence levels are also explained, at least partly, by a growing understanding of the competence areas due to their improved measurement during the course. The differences were also further evaluated by comparing the two largest student groups: practical nurses and warehouse operatives/instrument technicians. The warehouse operatives/instrument technicians' average mean value in all competence areas was higher than the practical nurses both at the beginning and at the end of education. The practical nurses mean values were also lower than the average mean values of the whole pilot study group. The better results of the warehouse operatives/instrument technicians are explicable with regard to their occupation, task-based competence areas (most of the competence areas were related to logistics), but not explicable with regard to interpersonal and personal skills. During their education, the competence gap between 
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Before After the warehouse operatives/instrument technicians narrowed in all competence areas except the handling of hazardous materials and chemicals, knowledge of acts, decrees, regulations and guidelines, and language skills. At the end of the course, the smallest competence gap between these two groups was in the storing and handling of hazardous materials and chemicals and the largest in ordering.
The results from the first competence assessment clearly show the need for HLE. The second competence assessment survey reported the students' increased competences, and showed in which competence areas the programme had best succeeded in raising the students' competence levels. Despite the increased competence levels, the mean value was lower than 3 in five of the ten task-related competence areas and in two of the four interpersonal and personal skill areas at the end of training. This means that there are still students who are not able to work independently, draft plans and evaluate what is important; and even less able to use knowledge and skills in new situations and to develop operations or teach/guide others. This, and other issues, will have to be improved before the next study programme begins.
Feedback and the Future Development of Healthcare Logistician Education
At the end of the training, the students filled in a feedback form. The feedback form consisted of 11 statements about their training. The statements concerned the students' expectations, the usefulness of the training, the content of the training, pre-information, the expertise of the teachers, the teaching methods, support from the group, the study environment and other practical arrangements. The students answered each statement subjectively by using the Likert scale: 1 = "totally disagree", 2 = "partly disagree", 3 = "neither agree nor disagree", 4 = "partly agree", 5 = "totally disagree". The overall mean value of all the statements was 3.8 which is good for this type of further education. For all the statements, except the amount of pre-information, the mean value was over 3.0. In particular, teachers and the study environment received excellent feedback (mean values were over 4). In addition to these statements, there was an open question for which feedback was given verbally. In this feedback section, the students hoped to have more contact days and more visits to healthcare organisations. Networking, benchmarking, sharing best practises and peer learning were shown to be important for students and, for this reason, it would appear important to leave enough time for discussions during the ten contact days. One of the 13 students wrote that he/she would participate again.
With regard to designing the next HLE there are several issues to be considered. First of all there is a need for more multi-professional (logistics and healthcare) course planning to better unify these two essential areas of HL. At the beginning of the next programme, more pre-information must be added to, for example, course content and schedules. As trainers, we understand the students' need for more contact days, but from the HOs' point of view it is difficult and expensive to organise more leave of absence days. This means that we have to utilise interactive e-learning possibilities even more than we have done. In particular, the level of e-learning orientation must be deeper at the beginning of the studies. Furthermore, differences in individual learning skills should be taken into consideration more than they were. Finally, because project work for project planning and the writing of final reports has an important role in HE and we discovered that the students do not have enough skills and experience in writing scientific text, alternative implementation methods for learning project work skills need to be developed.
The informal feedback from the students' work places and HOs, indicated satisfaction with the programme. It seems that the HOs especially appreciate project work which develops different logistics issues and defines areas for future development. To better communicate with and inform the HOs we will publish an e-letter "Greetings from the HE". In the future we shall increase the number of e-letters, so as to guarantee better understanding from and cooperation with HOs. The other issues valued by the HOs were the students' increased ability to take on more responsibility in their own work and their improved understanding of the HL processes. The education also enhanced positive flow in the development of the healthcare organisations.
Discussion
Based on our experiences from the pilot programme, a combination of the profession-based competence map and personal competence assessment seems to be a very good and useful tool for developing the curriculum for the new HLE as well as for planning the content of the individual courses. The pilot education showed that a variety of different learning methods are needed due to differences in the students' backgrounds and their workplaces. Even if the HLE is further education, most of the students had a vocational education background. Before the pilot education, we surmised that the most appropriate background for HL studies would be a vocational degree in business or logistics, e.g., warehouse operative, instrument technician; or people working in healthcare, such as a practical nurse. In reality, the students came from a variety of different backgrounds, which created extra challenges for their training, the teaching methods used and the learning assignments. The students also came from very different organisations. In the most progressive organisation, there were already four healthcare logisticians working, whereas some of the organisations were only considering the implementation of a HL model. The pilot course also indicated how challenging it is to educate people to be multi-skilled. It was found to be fundamentally important that HLE is carried out in cooperation with trainers from healthcare and logistics, but also in deep cooperation with healthcare organisations. In the future, this cooperation should be developed even further.
Despite all the information gathered and the experiences gained, the healthcare logistician concept remains very new. In the most progressive organisations, several HLs are already working, whereas others are only considering the implementation of a healthcare logistician model. Defined competence requirements and healthcare logistician education decrease uncertainty, reduce resistance and increase confidence in the profession. In addition to the HLE, benchmarking and sharing best practices will also be important competence development methods. Based on the experiences of the pilot HLE programme, there is a clear and growing need for this new profession and the education provided by this programme, however, much work has still to be done to market it and its benefits to healthcare organizations. Even though the education provides new skills for the HL s profession the main task is still to gain the trust and understanding of all the Healthcare organisations. This new way of holding down costs and improving quality of care needs to be recognized at the management level. That means understanding healthcare logistics as part of the strategic perspective of the organizational development. 
